Experimental procedures and spectroscopic data General Information
All reactions were conducted in oven or flame-dried glassware under an inert atmosphere of dry nitrogen. Flash chromatography was performed on silica gel (Fluorochem Davisil silica gel 43-60). The solvent system used was a gradient of petroleum ether/ethyl acetate (90/5), increasing in polarity to ethyl acetate. Thin layer chromatography (TLC) was performed on aluminium backed plates pre-coated with silica (0.2 mm, Merck DCalufolien Kieselgel 60 F254), which were developed using standard visualizing agents: Ultraviolet light or potassium permanganate.
1 H/ 13 C NMR spectra were recorded on Bruker AMX-400 or AV1-400 instruments. 1H: Chemical shifts are reported in ppm with the solvent resonance as the internal standard (CHCl 3 : δ 7.26 ppm). Data are reported as follows: chemical shift, multiplicity (s=singlet, d=doublet, t=triplet, q=quartet, br=broad, m=multiplet) , integration, coupling constants (J) in Hz, and assignment. 13 C NMR spectra were recorded with complete proton decoupling. Chemical shifts are reported in ppm with the solvent resonance as the internal standard (CDCl 3 : δ 77.0 ppm). Infrared (FTIR) spectra in the range of 4000-450 cm -1 were recorded on a Perkin Elmer Paragon 100 FTIR spectrometer (νmax in cm-1). Samples were recorded as thin films using sodium chloride plates, as a DCM solution or as a KBr disc. Low resolution mass spectra were recorded on Micromass Autospec, operating in E.I., C.I. or FAB mode; or a Perkin-Elmer Turbomass Bench top GC-MS operating in either E.I. or C.I mode. High-resolution mass spectra (HRMS) recorded for accurate mass analysis, were performed on either a MicroMass LCT operating in Electrospray mode (TOF ES+) or a MicroMass Prospec operating in either FAB (FAB+), EI (EI+) or CI (CI+) mode. Melting points were performed on recrystallised solids and recorded on a Gallenkamp melting point apparatus and are uncorrected. All o-alkynylanilines were prepared according to literature procedures 12(d) .
General procedure for iodocyclisation of N-tosyl 2-alkynylanilines into N-tosyl 3-iodo indoles.
These compounds were prepared by a procedure reported by Knight and co-worker.
12(a)
To a flame-dried round-bottom flask was charged with a solution of N-tosyl 2-alkynylanilines (1.0 mmol) in acetonitrile (to make up a 0.05-0.14 M solution) at 0 0 C, anhydrous Na 2 CO 3 (3.0 mmol) and I 2 (3.0 mmol) were added. The reaction mixture was stirred at 0 0 C for 1 h. After warming to room temperature, the reaction mixture was left to stir at this temperature for 3-6 h. The reaction mixture then was quenched with saturated solution of Na 2 S 2 O 3 (10 mL x 1) to remove the excess of I 2 , and then extracted with diethyl ether (10 mL x 3). The combined organic layer was washed with water (10 mL x 1), brine (10 mL x 1), dried over anhydrous MgSO 4 , filtered and then concentrated in vacuo to furnish the crude product. Purification by recrystallisation using methanol or by flash chromatography over silica gel, eluting with petrol/EtOAc (95:5), increasing in polarity to ethyl acetate gave the desired compound 4-11.
Synthesis of 3-iodo-2-phenyl-1-tosyl-1H-indole (4). 145.0, 141.0, 136.9, 135.0, 132.2, 131.7, 131.5, 129.4, 129.3, 127.5, 126.9, 126.0, 124.6, 122.1, 116.0, 75.8, 21 .6.
Synthesis of 3-iodo-5-methyl-2-phenyl-1-tosyl-1H-indole (5).
To a solution of 4-methyl-N-(4-methyl-2-(phenylethynyl) phenyl)benzenesulfonamide (1.00 g, 2.766 mmol) in acetonitrile (30 mL) at 0 0 C, anhydrous Na 2 CO 3 (1.15 g, 8.299 mmol) and I 2 (2.11 g, 8.299 mmol) were added. Purification gave the desired compound (5) as a brown solid (1.06 g, 79%). The product showed satisfactory spectroscopic and analytical data in comparison to the literature. M.pt.: 91-92 0 C {lit. 12(c) 95-97 0 C }.
1
H NMR (400 MHz, CDCl 3 ) δ 8.17 (d, J = 8.5 Hz, 1H, ArH), 3H, ArH), 2H, ArH), 2H, ArH) , 7.24 (d, J = 1.5 , 1H, ArH), 7.19 (d, J = 1.0 Hz, 1H, ArH), 7.09 (d, J = 8.0 Hz, 2H, ArH), 2.48 (s, 3H, CH 3 ), 2.32 (s, 3H, CH 3 ). 13 C NMR (101 MHz, CDCl 3 ) δ 144. 9, 141.1, 135.1, 134.9, 134.5, 132.4, 131.7, 131.6, 129.4, 129.2, 127.4(x2C), 126.9, 122.0, 115.8, 75.8, 21.6, 21 .3.
Synthesis of 3-iodo-2-phenyl-1-tosyl-1H-indole-5-carbonitrile (6).
To a solution of N-(4-cyano-2-(phenylethynyl)phenyl)-4-methylbenzenesulfonamide (1.30 g, 3.490 mmol) in acetonitrile (30 mL) at 0 0 C, anhydrous Na 2 CO 3 (1.45 g, 10.471 mmol) and I 2 (2.66 g, 10.471 mmol) were added. Purification gave the desired compound (6) as white crystals (1.10 g, 63% 145.8, 143.3, 138.9, 134.8, 132.3, 131.6, 130.5, 130.4, 129.8, 129.7, 128.8, 127.7, 127.0, 118.9, 116.7, 108.1, 73.7, 21.7 Synthesis of 6-chloro-3-iodo-2-phenyl-1-tosyl-1H-indole (7).
To a solution of N-(5-chloro-2-(phenylethynyl)phenyl)-4-methylbenzenesulfonamide (1.00 g, 3.547 mmol) in acetonitrile (30 mL) at 0 0 C, anhydrous Na 2 CO 3 (1.47 g, 10.642 mmol) and I 2 (1.47 g, 10.642 mmol) were added. Purification gave the desired compound (7) as white solid (1.38 g, 77% 4, 141.6, 137.1, 134.9, 132.0, 131.7, 131.0, 130.7, 129.6, 129.5, 127.6, 127.0, 125.2, 122.9, 116.0, 74.7, 21.6 9, 146.5, 145.5, 142.9, 135.3, 132.3, 131.5, 130.8, 129.7, 129.6, 128.0, 127.9, 126.4, 116.4, 68.8, 21.7 
Synthesis of 3-iodo-6-nitro-2-phenyl-1-tosyl-1H-indole (9).
To a solution of 4-methyl-N-(5-nitro-2-(phenylethynyl)phenyl) benzenesulfonamide (1.00 g, 2.548 mmol) in acetonitrile (30 mL) at 0 0 C, anhydrous Na 2 CO 3 (1.06 g, 7.644 mmol) and I 2 (1.94 g, 7.644 mmol) were added. Purification gave the desired compound 146.0, 145.9, 136.6, 135.6, 134.6, 131.5, 130.4, 130.0, 129.8, 127.7, 127.2, 122.4, 119.6, 112.2, 73.8, 21.6 
Synthesis of 2-butyl-3-iodo-6-nitro-1-tosyl-1H-indole (10).
To a solution of N-(2-(hex-1-ynyl)-5-nitrophenyl)-4-methylbenzenesulfonamide (1.50 g, 4.027 mmol) in acetonitrile (40 mL) at 0 0 C, anhydrous Na 2 CO 3 (1.67 g, 12.082 mmol) and I 2 (3.07 g, 12.082 mmol) were added. Purification gave the desired compound (10) as a yellow solid (1.14 g, 57%). M.pt. 9, 146.0, 145.4, 136.5, 135.2, 135.1, 130.3, 126.6, 121.5, 119.4, 111.3, 71.7, 32.0, 29.8, 22.7, 21.6, 13.8 
Synthesis of 2-cyclopropyl-3-iodo-1-tosyl-1H-indole (11).
To a solution of N-(2-(cyclopropylethynyl)phenyl)-4-methylbenzenesulfonamide (500 mg, 1.625 mmol) in acetonitrile (20 mL) at 0 0 C, anhydrous Na 2 CO 3 (666 mg, 4.816 mmol) and I 2 (1222 mg, 4.816 mmol) were added. Purification gave the desired compound (11) as white solid (600 mg, 85%). The product showed satisfactory spectroscopic and analytical data in comparison to the literature. M.pt.: 89-90 0 C {lit. 9, 140.4, 136.9, 136.3, 131.9, 129.8, 126.5, 125.7, 124.1, 121.8, 115.0, 73.5, 21.6, 10.4, 9.9 . To a flame-dried round-bottom flask equipped with a reflux condenser was added a solution of N-tosyl 3-iodo indole (0.1 mmol), Pd 2 dba 3 (5 mol%), Cs 2 CO 3 (0.2 mmol) and PinB-Bdan (0.2 mmol) in methanol (to make up a 0.1-0.5 M solution). The reaction mixture was stirred at 75 o C under an atmosphere of nitrogen for 1-12 h (conversion monitored by TLC analysis). The reaction mixture was allowed to cool to ambient temperature and ethyl acetate (10 mL) was added. The organic extract was washed with H 2 O (5 mL x 2) and brine (5 mL x 1), dried over MgSO 4, filtered and then concentrated in vacuo to provide the crude product. Purification of the residue by flash chromatography on silica gel using a solvent gradient of petroleum ether/ethyl acetate (95:5), increasing in polarity to ethyl acetate gave the desired products. The compounds could be further purified by recrystallization from methanol.
Synthesis of 2-(2-phenyl-1-tosyl-1H-indol-3-yl)-2,3-dihydro-1H-naphtho[1,8-de][1,3,2]diazaborinine (12).
A solution of 3-iodo-2-phenyl-1-tosyl-1H-indole (4) (50 mg, 0.105 mmol), Pd 2 dba 3 (5 mg, 0.005 mmol), Cs 2 CO 3 (68 mg, 0.211 mmol) and PinB-Bdan (62 mg, 0.211 mmol) in methanol (0.25 mL) was stirred at 75 o C under a nitrogen atmosphere for 1 h. Purification by flash chromatography gave the target compound (12) 2, 144.8, 140.7, 137.7, 136.1, 135.7, 132.5, 132.4, 131.2, 129.4, 129.3, 127.6, 127.5, 126.9, 124.9, 124.1, 120.9, 119.5, 117.6, 116.0, 105.7, 21.6 3, 144.7, 140.7, 136.2, 136.0, 135.6, 133.8, 132.9, 132.4, 131.2, 129.4, 129.2, 127.6, 127.5, 126.9, 126.3, 120.8, 119.5, 117.6, 115.7, 105.7, 21.6, 21.4 145.6, 140.3, 139.6, 136.1, 135.3, 132.4, 131.2, 131.2, 129.8, 129.7, 127.8, 127.5, 127.0, 125.8, 119.7, 119.5, 119.4, 118.0, 116.6, 107.4 
Synthesis of 2-(6-chloro-2-phenyl-1-tosyl-1H-indol-3-yl)-2,3-dihydro-1H-naphtho[1,8-de][1,3,2]diazaborinine (15).
A solution of 6-chloro-3-iodo-2-phenyl-1-tosyl-1H-indole (7 9, 146.9, 145.3, 145.3, 140.3, 136.1, 135.7, 132.3, 131.9, 131.2, 130.3, 129.7, 129.5, 128.1, 128.0, 127.5, 126.1, 119.5, 118.0, 115.7, 106.0, 21.7 
Synthesis of 2-(6-nitro-2-phenyl-1-tosyl-1H-indol-3-yl)-2,3-dihydro-1H-naphtho[1,8-de][1,3,2]diazaborinine (17).
A solution of 3-iodo-6-nitro-2-phenyl-1-tosyl-1H-indole (9) (200 9, 145.7, 145.1, 140.3, 137.3, 136.6, 136.1, 135.1, 131.1, 131.0 (x2C), 129.8, 127.8, 127.5, 127.1, 121.0, 119.5, 119.3, 118.1, 112.2, 106.0, 21.6. 11 B NMR (128 MHz, CDCl 3 ) δ 27.0. FTIR: νmax cm -1 (neat) 3404, 2921, 2980, 1627, 1599, 1544, 1530 2-(2-butyl-6-nitro-1-tosyl-1H-indol-3-yl)-2,3-dihydro-1H-naphtho[1,8-de][1,3,2] 
Synthesis of

diazaborinine (18).
A solution of 2-butyl-3-iodo-6-nitro-1-tosyl-1H-indole (10) (100 mg, 0.200 mmol), Pd 2 dba 3 (18 mg, 0.020 mmol), Cs 2 CO 3 (131 mg, 0.401 mmol) and PinB-Bdan (118 mg, 0. 401 mmol) in methanol (0.5 mL) was stirred at 75 o C under a nitrogen atmosphere for 6 h. Purification by flash chromatography gave the target compound (18) 8, 145.6, 144.5, 140.4, 137.9, 136.3, 136.2, 135.6, 130.2, 127.6, 126.6, 120.5, 119.9, 119.0, 118.5, 111.3, 106.3, 34.2, 29.4, 22.8, 21.6, 13.7 4, 144.6, 140.8, 137.6, 137.0, 136.3, 132.2, 129.7, 127.6, 126.6, 124.3, 123.3, 120.7, 119.8, 117.9, 114.5, 105.9, 21.6, 10.3, 8.9 . After 1 h, the reaction mixture was allowed to cool to ambient temperature and ethyl acetate (10 mL) was added. The organic extract was washed with H 2 O (20 mL x 3) and brine (20 mL x 1), dried over MgSO 4, filtered and then concentrated in vacuo to provide the crude product. Purification of the residue by flash chromatography on silica gel using a solvent gradient of petroleum ether/ethyl acetate (90:5), increasing in polarity to ethyl acetate gave the target compound (12) as a white solid (85 mg, 58%). 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170 f1 ( 
Synthesis of 2-(2-cyclopropyl-1-tosyl-1H-indol-3-yl)-2,3-dihydro-1H-naphtho[1,8-de][1,3,2]diazaborinine (19).
2-Cyclopropyl
NMR spectra
X-ray crystal structures and data of compound (19).
Identification code OHJ326_0m_a
Empirical formula C28 H24 B N3 O2 S Formula weight 477.37 (1) 2514 (1) 6338 (1) 19 (1) B (1) 5544 (2) 3052 (3) 6742 (1) 21 (1) O (1) 9487 (1) 1716 (2) 6900 (1) 24 (1) O (2) 8501 (1) 1804 (2) 5614 (1) 23 (1) N (1) 7984 (1) 2805 (2) 6743 (1) 20 (1) N (2) 5030 (1) 4277 (2) 6941 (1) 22 (1) N (3) 5071 (1) 1709 (2) 6412 (1) 22 (1) C (1) 8053 (1) 3010 (3) 7538 (1) 19 (1) C (2) 8779 (1) 3035 (3) 8154 (1) 21 (1) C (3) 8616 (1) 3260 (3) 8872 (1) 24 (1) C (4) 7763 (1) 3451 (3) 8985 (1) 26 (1) C (5) 7046 (1) 3417 (3) 8370 (1) 24 (1) C (6) 7184 (1) 3197 (3) 7637 (1) 20 (1) C (7) 6579 ( C (11) 5938 (1) 3741 (3) 5159 (1) 27 (1) C (12) 4108 (1) 4224 (3) 6822 (1) 21 (1) C (13) 3625 (1) 5445 (3) 7018 (1) 23 (1) C (14) 2701 (1) 5319 (3) 6908 (1) 27 (1) C (15) 2266 (1) 3998 (3) 6612 (1) 25 (1) C (16) 2736 (1) 2711 (3) 6409 (1) 22 (1) C (17) 2323 (1) 1290 (3) 6136 (1) 24 (1) C (18) 2802 (1) 54 (3) 5974 (1) 27 (1) C ( (1) B (1) 22 (1) 26 (2) 15 (1) 1 (1) 2 (1) 1 (1) O (1) 19 (1) 27 (1) 24 (1) 4 (1) 2 (1) 4 (1) O (2) 23 (1) 27 (1) 18 ( (1) 1 (1) C (1) 22 (1) 18 (1) 17 (1) 2 (1) 3 (1) 0 (1) C (2) 18 (1) 22 (1) 22 (1) 0 (1) 3 (1) 1 (1) C (3) 23 (1) 28 (1) 16 ( 
